INTRODUCTION {#sec1-1}
============

Monitored anesthesia care (MAC) has been defined by the American Society of Anesthesiologist (ASA), as a specific anesthesia service, meant for a diagnostic or therapeutic procedure done under local anesthesia along with sedation and analgesia.\[[@ref1]\] This "conscious" sedation or twilight sleep\[[@ref2]\] is a drug-induced depression of consciousness. The process puts the patient calm while remain awake and responsive to follow commands, either alone or accompanied by light tactile stimulation. No intervention is required for maintaining normal respiratory and cardiovascular functions. MAC, as per ASA, includes the nature of the procedure, clinical condition of the patient and/or the potential need to convert sedation to a general or regional anesthesia. The vital signs and level of consciousness as required for the surgical technique is monitored continuously by an Anesthesiologist. The purpose and the three fundamental elements of a conscious sedation during a MAC are safe sedation, control of the patients' anxiety and pain\[[@ref3]\] so that the patient remains motionless and can co-operate actively following verbal commands throughout the procedures. After the procedure is over, the anesthesiologist will discharge the patient fully awake.

MATERIALS AND METHODS {#sec1-2}
=====================

This prospective study was conducted in a teaching hospital during the period between May 2013 and February 2014, after informing the Ethical Committee and written informed consent was obtained from all the participants. Fifty patients of either sex, aged between 18 and 60 years of ASA Grades I and II, undergoing tympanoplasty, septoplasty, lip repair, dacrocystectomy or cataract surgery under local anesthesia were included. The patients were selected who had no known sensitivity to local anesthetic drug lignocaine, nonallergic to study drugs, not on pain perception modifying drugs, no history of use of any opioid or sedative medications in the month prior to surgery and nonalcoholics. Pregnant and lactating females were excluded from the study. Preanesthetic checkup of the patients to be included in the study, were done a day before surgery and were counselled regarding adequate starvation, sedation, local anesthesia and the operative procedures and were educated about the visual analog scale (VAS)\[[@ref4]\] \[[Score A](#T1){ref-type="table"}\] and a 1-7 point Likert verbal rating scale\[[@ref5]\] \[[Score B](#T2){ref-type="table"}\] regarding the rate of experience with the sedation and analgesia.

###### 

Visual analog scale (0-10 cm)
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###### 

Likert scale
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The patients were randomly divided into two equal groups, Group fortwin, phenergan, midazolam (FPM) and Group ketamine, midazolam (KM). Investigations were done according to the institution\'s protocol. On arrival in the operation theatre, multipara monitor for recording the patient\'s oxygen saturation, heart rate (HR), ECG, noninvasive arterial blood pressure, respiratory rate, was connected (Philips-Intellivue MP20). Ringer\'s lactate solution at 2 ml/kg was started intravenous (IV) through a 18 G cannula. Oxygen was administered through a nasal prong at 2 l/min rate.\[[@ref6]\] No sedative premedication was used. Once drapings were done, group FPM (*n* = 25) received IV fortwin 0.3 mg/kg over 1 min followed by IV midazolam 0.04 mg/kg plus IV phenergan 12.5 mg. Group KM (*n* = 25) received IV ketamine 0.3 mg/kg over 1 min plus IV midazolam 0.04 mg/kg. During this period, the patients were assessed every 2 min using Ramsay sedation score (RSS) \[[Score C](#T3){ref-type="table"}\]\[[@ref7]\] until the target end point RSS = 3 was reached.

###### 

Ramsay Sedation Score (sedation scale)
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The surgeons were then allowed to administer local anesthetics using 2% lignocaine with adrenaline (6-7 ml) (1:200,000) in the incision line. It is essential for such delicate procedures to have a bloodless surgical field, which can be provided by the addition of a vasoconstrictor agent (usually adrenaline) to the local anesthetic infiltration.\[[@ref8]\] Nerve blocks related to the procedures were done 15 min prior to the administration of IV bolus study drug. Surgery was commenced after confirming adequate analgesia. Intraoperatively HR, mean blood pressure mean arterial pressure (MAP) and saturation peripheral oxygen (SPO~2~) were recorded during loading of bolus dose of the study drugs and thereafter at 10-min intervals until the end of surgery. Sedation level (RSS) was assessed every 10 min and if RSS \<3, rescue agents as analgesic (tramadol 1 mg/kg) and sedative (midazolam 0.01 mg/kg) were administered IV as common agents for both groups. The number of rescue doses was recorded. The protocol specified up to a maximum of three rescue doses. Inadequate analgesia was treated with infiltration of 2% lignocaine with adrenaline (2-3 ml more) at the surgical site and noted. At any time, if clinically indicated or if protocol-specified amount of rescue drugs were reached, the sedation technique was converted to any alternative sedative or anesthetic technique and the study was discontinued. Adverse events like bradypnea (RR \<10 breaths/min), desaturation (SpO~2~ \<90%), bradycardia (HR \<45 bpm), hypotension (drop in systolic blood pressure \>20% of baseline or MAP \<60 mmHg sustained for \>10 min), hypertension (an increase in systolic blood pressure or MAP \>20% of baseline), nausea, vomiting or any other event during the procedure were noted. Bradycardia was treated with IV atropine sulfate 0.01 mg/kg, hypotension with fluid replacement, trendelenburg position and if needed, IV mephentermine sulfate 5 mg in incremental doses was administered. In case of bradypnea, patient was woken up and was asked to take deep breaths. Desaturation was treated by increasing O~2~ flow up to 5 liters and if needed, using bag mask ventilation with Bain\'s circuit. After the completion of surgery patients were shifted to the postanesthetic care unit where immediately on arrival, hemodynamic parameters, and degree of analgesia monitored, assessment of RSS done or any adverse effects were taken care of. All these were repeated every 30 min thereafter, until the patient leaves for the ward once an Aldrete score of 10 \[[Score D](#T4){ref-type="table"}\]\[[@ref9]\] was achieved.

###### 

Modified Aldrete Score (postanaesthesia recovery score)
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Requirement of postoperative analgesia was noted. The first dose of postoperative analgesic tramadol 100 mg IV was given at VAS \>3 and was documented. On the postoperative day 1, in the surgical ward, the patients were asked to grade their overall satisfaction\[[@ref10]\] using a 1-7 point Likert verbal rating scale by answering the question, "How would you rate your satisfaction with the sedation and analgesia you have received during surgery?" The targeted end point of our study was efficacy of the sedation technique, which was defined as the ability to complete the surgery without any rescue sedative and analgesic and the patient satisfaction score (1-7 point Likert verbal rating scale). Safety of the technique was based on analgesia/sedation-related intra or postoperative adverse event. Hemodynamics were evaluated using unpaired *t*-test for intergroup and paired *t*-test for within group comparisons. Categorical data were analyzed using Chi-square test. *P* \< 0.05 was considered as significant.

RESULT {#sec1-3}
======

The results constituted the period of peroperative study until the patient was discharged to the ward. No assigned patient was dropped out of the study. The patients were randomly divided equally to two groups viz. FPM and KM. The patients' characteristics data between the two groups were comparable \[[Table 1](#T5){ref-type="table"}\].

###### 

Patient characteristics data (mean±SD and *P* value)
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Both groups were comparable regarding demographic characteristics \[[Table 1](#T5){ref-type="table"}\], baseline values of HR, MAP, SpO~2~ \[[Table 2](#T6){ref-type="table"}\] and type and duration of surgery \[[Table 3](#T7){ref-type="table"}\].

###### 

Comparison of baseline vital signs in both groups
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###### 

Comparison of type and duration of surgery in both groups
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There was no difference in baseline measurements of HR and MAP between the two groups \[[Table 2](#T6){ref-type="table"}\]. Group KM had significant rise in HR (20-25%) and MAP (25-30%) after 30 min of the bolus dose given which continued until the end of the surgery. In contrast, Group FPM had no significant change of HR and MAP from baseline until the end of surgery \[[Figure 1](#F1){ref-type="fig"} shows data for 60 min\]. Intergroup comparison of HR and MAP at similar time intervals showed difference between the two groups, more after the 30^th^ min of bolus dose, subsequent to which group FPM had no significant change, in comparison to the KM group \[[Figure 2](#F2){ref-type="fig"} shows data for 60 min\] until the end of surgery.

![Changes in heart rate over 60 min](AER-8-313-g008){#F1}

![Changes in mean arterial pressure over 60 min](AER-8-313-g009){#F2}

Saturation peripheral oxygen were comparable and within normal limits in both groups except for one patient of desaturation in the FPM group 10 min after the loading dose. The target sedation level (RSS ≥ 3) was achieved by higher number of patients in Group FPM (*n* = 23 \[92%\]) as compared with Group KM (*n* = 12 \[48%\]) \[[Table 4](#T8){ref-type="table"}\]. Time until need for rescue sedation was 66.96 ± 17.19 min in FPM and 32.80 ± 8.90 min in KM group, which shows that the former group gives more sedative and analgesic period than the latter group without any rescue top up dose. The requirement of rescue drugs when RSS \<3, were significantly less in patients of FPM group which was 8% (*n* = 2) for midazolam and 12% (*n* = 3) for tramadol in contrast to 44% (*n* = 11) and 72% (*n* = 18), respectively in KM group. To achieve target sedation score, rescue midazolam required was 1 dose in 1 patient and 2 doses in another, whereas rescue tramadol needed was 1 dose in 1 patient and 2 doses in 2 patients in the FPM group. But in KM group, the rescue top up required for midazolam was 2 doses in 5 and 3 doses in 6 patients and tramadol top up required was 1 dose in 7, 2 doses in 9 and 3 doses in 2 patients. As per the patient satisfaction (Likert scale) is concerned, the result shows that, it is more with the FPM group (6.12 ± 0.83 vs. 4.40 ± 1.20). One patient in Group FPM developed hypotension and bradycardia after completing the loading dose which was successfully treated with IV atropine 0.6 mg and IV mephentermine sulfate 6 mg. There was one episode of desaturation in FPM group and treated with oxygenation. Three patients in KM group had an episode of hypertension which was treated with propofol 100 mg IV.

###### 

Comparison of sedation score and requirement of rescue sedative and analgesic in both groups
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DISCUSSION {#sec1-4}
==========

Monitored anesthesia care is a technique of combining local anesthesia with parenteral drugs for sedation and analgesia.\[[@ref11]\] Midazolam, propofol, ketamine and sevoflurane are the most frequently used agents, and all have a quick onset of action and rapid recovery.\[[@ref12]\] We used midazolam with fortwin plus phenergan/ketamine. Midazolam is the most frequently used sedative and has been reported to be well tolerated when used in MAC.\[[@ref13][@ref14]\] Midazolam got the approval by Food and Drug Administration in 1985.\[[@ref15]\] Midazolam causes sedation by GABA receptor activation.\[[@ref16]\] Midazolam is a benzodiazepine which has sedative and anxiolytic activities, provides anterograde amnesia, and thus reduces pain perception.\[[@ref17]\] Its anxiolytic effect could reduce the emotional component of pain. As anxiety and pain are intimately related, anxiety leads to an exacerbation of pain.\[[@ref18]\] Pain during surgery may lead to sympathetic stimulation and a restless patient may have tachycardia and hypertension, leading to increased bleeding in the surgical field.\[[@ref19][@ref20]\] Fortwin (pentazocine) is a benzomorphan derivative that possesses opioid agonist as well as weak antagonist actions. The opioid-benzodiazepine combination displays marked synergism in producing hypnosis. Using combination of two agents can provide better patient control and allows the use of smaller doses of each single agent avoiding its undesirable effects.\[[@ref21]\]

Phenergan (promethazine) is used as a sedative and hypnotic during anesthesia and as a premedication for anesthesia. It helps to prevent nausea/vomiting and adds a bit of mild sedation with pentazocine. Sarmento, *et al*.,\[[@ref22]\] achieved MAC with IV midazolam (0.03 mg/kg) at the beginning of surgery and 50 mg of intramuscular promethazine 1 h before surgery which (latter 1) is a higher dose than what we had used. Ketamine is a phencyclidine derivative. In sub anesthetic doses (0.25-0.75 mg/kg) it possesses analgesic properties.\[[@ref23]\] This study by White\[[@ref23]\] can be a comparative one though the dose 0.75 mg/kg was higher than what we had used. Mester *et al*.,\[[@ref24]\] during cardiac catheterization, initiated sedation with dexmedetomidine and a bolus dose of ketamine (2 mg/kg). This dose is much higher than that of ours. The major problem with Ketamine is that it produces psychomimetic effect as hallucination, delusion, agitation that may be associated with postoperative dysphoria, which is attenuated by co-administration of benzodiazepine.\[[@ref25]\] Parikh *et al*.\[[@ref26]\] tried MAC with a combination of midazolam 0.06 mg/kg plus IV fentanyl 1 μg/kg versus dexmedetomidine. Kumari *et al*.,\[[@ref27]\] compared midazolam 0.02 mg/kg versus clonidine in MAC during ENT surgery whereas we studied midazolam 0.04 mg/kg with fortwin, phenergan versus ketamine. Mortero *et al*.,\[[@ref28]\] used a mixture of propofol (33 ± 13 mg/kg/min) and ketamine (3.7 ± 1.5 mg/kg/min) for MAC, but our combination consisted of a lower dose of KM.

CONCLUSION {#sec1-5}
==========

There was a better subjective patient satisfaction and hemodynamic stability with combinations of FPM than midazolam and ketamine in low doses, in patients undergoing shorter duration of surgeries under local anesthesia. Ketamine was accompanied by relative cardiovascular stimulation and delayed recovery room discharge because of hallucination side effects in some patients. Hence, we emphasize on the use of FPM combination in MAC where a patient can enjoy a satisfying and pain free experience.
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